INTRODUCTION
In this paper we shall consider only Ramanujan's two families of fifthorder mock theta functions. These functions were briefly described in Ramanujan's last letter to G. H. Hardy [ 11, pp. 354-3551 , and G. N. Watson subsequently [ 12, 131 proved all the assertions about these functions contained in the letter. Subsequently the identities Watson proved were greatly generalized in [2] , Also the fifth-order mock theta functions were shown to have double series expansions involving indefinite quadratic forms [7] . However, there remains a profound mystery about these functions. Namely, no one, including Ramanujan, has ever proved that these functions are indeed mock theta functions and not just some clever combination of theta functions. This problem was described in detail by Watson [ 12, p. 2741 and redescribed in [7, pp. 113-l 141 . In [S, p. 97, Eqs. (3.5) and (3.6)], a formula from the "Lost" Notebook was pointed out that would, if valid, lead to the establishment of at least some of the fifth-order mock theta functions as truly mock theta functions in the sense of Watson [ 12; p. 78, footnote]. There are indeed ten such identities, live for each of the two families.
We have two objects in this paper. First we wish to show that the identities in each family are equivalent (i.e., if one is true all five are true, and if one is false all five are false).
To introduce our second objective we recall some basic notions from partition theory [4, p. 142; 8; p. 841 . The rank of a partition is the largest part minus the number of parts, and we let N(b, 5, n) denote the number of partitions of n with rank congruent to b modulo 5.
First Mock Theta Conjecture. The number of partitions of 5n with rank congruent to 1 modulo 5 equals the number of partitions of 5n with rank congruent to 0 modulo 5 plus the number of partitions of n with unique smallest part and all other parts s the double of the smallest part.
If we enumerate the latter described partitions by p,,(n), then the First Mock Theta Conjecture reduces to N(1, 5,5n) = N(O,5,5n) + p&z).
( The importance of these seemingly elementary assertions is that each is equivalent to the truth of the corresponding live identities for the related family of fifth-order mock theta functions. In other words, if the First Mock Theta Conjecture is true, then Ramanujan's first family of fifth-order mock theta functions does indeed consist of truly mock theta functions in the sense of Watson [ 12; p. 78, footnote] , and similarly with the Second Mock Theta Conjecture and the second family.
In Section 2, we provide a summary of known results about the fifthorder mock theta functions. In Section 3, we present the ten assertions from the "Lost" Notebook and prove the equivalence within each set of live. In Section 4 we relate the Mock Theta Conjectures to Ramanujan's assertions, and in Section 5 we sketch how to show that the Mock Theta Conjectures imply that the corresponding functions are indeed mock theta functions.
BACKGROUND
Most of what is known about the fifth-order mock theta functions can be found in [2, 7, 131 . Following Watson's lead with conventional notation, we present the fifth-order mock theta functions. #o(q) = f 4"? -4; q2)n $0(q)= f q"'"+1"2~-q;4)n-, As is our practice in this series, we put the subscript "R" on each equation that appears in the "Lost" Notebook or is equivalent to one therein.
THE TEN UNPROVED IDENTITIES
In addition to the results in Section 2 (proved by Watson), the following assertions also appear in the "Lost" Notebook. There are several ways to treat these identities. We shall use the method of generalized Lambert series developed in Section 3 of [S]. This method allows us to reduce all our computations to straightforward manipulations of these series. The reductions we require are the following: Hence (4.10), the Second Mock Theta Conjecture, is equivalent to M,(q)=0 by (4.11). Therefore Theorem 2 is established.
